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bstract
eliable assessment of the perfusion of free tissue transfers has always been a challenge for reconstructive microsurgeons. The complexities
f flap microcirculation are often difficult to assess despite all the subjective and objective examination techniques available today, particularly
hen the free tissue transfer is buried, and not visible for monitoring. We investigated the post-operative management of free tissue transfers
o the head and neck in the United Kingdom. Selected results from our survey show that the majority of units performed between two and
ve free tissue transfers to the head and neck region per month (n = 60, mean = 4.13, range< 1–12). Clinical tests were used to monitor the
aps post-operatively in all units questioned. Hand held doppler was the most commonly used adjunctive technique, being routinely used for
ost-operative monitoring by twenty six units, and available for use in eighteen other units with the most common indications for use were,
low capillary refill and pale colour. Frequency and location of monitoring post-operatively was highly variable. Nurses were responsible for
he routine monitoring of flaps in almost every unit. Thirty four units (57%) had a written protocol in place governing the monitoring of free
issue transfers post-operatively. We note the wide variation in practice on a national level, and make certain recommendations.
2005 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.
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icrovascular free tissue transfer has become an accepted
ethod of reconstruction in the head and neck. The operation
s usually successful and gives superior aesthetic and func-
ional results.1 Early recognition of vascular compromise in
ree tissue transfers is essential if re-exploration and salvage
f the flap is to be successful. We investigated the postopera-
ive management of free tissue transfers to the head and neck
y maxillofacial surgery centres in the United Kingdom.
∗ Correspondence to: 3 Magellan House, Armouries Way, Leeds LS10
JE, UK. Tel.: +44 161 962 7563.
E-mail address: iainwhitaker@fastmail.fm (I.S. Whitaker).
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e did a questionnaire survey of all 60 oral and maxillofacial
urgery centres in the United Kingdom by telephone in
une and July 2004 (Appendix). The names, addresses, and
elephone numbers of the centres were obtained from the
AOMS website http://www.baoms.org.uk. Centres that did
ot undertake free tissue transfers were excluded. Accurate
nformation was obtained from the nurse in change of the
ards.esults
ost of the centres did between two and five free tissue
ransfers a month to the head and neck (mean 4.1, range
ial Surgeons. Published by Elsevier Ltd. All rights reserved.
I.S. Whitaker et al. / British Journal of Oral and Maxillofacial Surgery 45 (2007) 16–18 17
F
p
<
t
f
t
t
i
D
t
T
r
s
u
s
c
h
f
A
c
p
t
d
Table 1
Comparison of two surveys: plastic surgery 2001 vs. maxillofacial surgery
2004
Whitaker et al.
(BJOMS, 2004)
questionnaire
(no. of centres = 60)
Whitaker et al.
[2] (no. of
centres = 47)
Number of FTT/month
1 or less 6% 19%
2–5 74% 49%
6–10 18% 19%
>10 2% 13%
Range 0–12 0–15
Method of monitoring
Clinical tests 100% 100%
Additional tests 48% 91%
Handheld Doppler 43% 55%
Temperature probes 2% 50%
Near infra-red spectroscopy 0% >5%
Lazer Doppler flowmeter 3% 5–10%
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dig. 1. The average number of free tissue transfers to the head and neck
erformed in a month.
1–12) (Fig. 1). The patient was managed in various loca-
ions (Fig. 2).
Clinical tests were used by all the centres to monitor the
ree tissue transfers postoperatively. Most relied on surface
emperature (measured with the back of the hand), colour,
exture and capillary refill time. Several centres used ster-
le needles to prick the flap and assess bleeding. Hand held
oppler was the most commonly used special test, being rou-
inely used in 26 centres, and available for use in another 18.
he most common indications for use were slow capillary
efill and pale colour.
Two centres were using laser Dopplers, and one used
urface temperature probes. All centres measured oxygen sat-
rations using pulse oximetry and measured the blood pres-
ure and pulse rate regularly. Patients in most centres were
atheterised for at least 48 h, and urine output was measured
ourly. After removal of the catheter, urine was measured
rom 1 to 4 hourly depending on the condition of the patient.
ll centres were aware of the importance of fluid balance
harts, particularly in the immediate postoperative period.
Arterial bloods gases were measured routinely during the
atient’s stay in intensive care units in 15 centres (mainly
hanks to the presence of an arterial line) and in the high
ependency unit in 5 centres. They were measured in 23 cen-
Fig. 2. Location of monitoring postoperatively.
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irequency of monitoring Highly variable Highly variable
nit protocol 57% <30%
res only if the surgical team was concerned about viability
f the flap. They were never measured in eight centres.
There was a large range of protocols concerning the
requency of monitoring postoperatively. Those patients in
ntensive treatment units had their flaps monitored more
ften, because of dedicated one to one nursing care.
Intervals ranged from every 15 min to 8 hourly, and were
ffected by length of time postoperatively (the more recent
he operation, the more frequent the monitoring), adequacy of
ursing care, and general condition of the patient and the flap.
In all the centres, it was the nursing staff who were mainly
esponsible for regular monitoring of the flaps, with doc-
ors (particularly senior house officers) being responsible for
onitoring on ward rounds (between one and three times a
ay). One centre assigned a senior house officer to review
he flap hourly on days 1 and 2. Three centres had nurses on
he ward who had attended special courses to equip them to
onitor flaps. Thirty-four centres had a written protocol in
lace governing the monitoring of free tissue transfers post-
peratively, and 26 did not.
iscussion
e found that there is wide variation in the postoperative
anagement of free tissue transfers to the head and neck
n the UK. We compared this study of maxillofacial centres
ith one from plastic surgical centres in the UK published in
0032 (Table 1).
In the plastic surgery centres tissue transfers were not only
ead and neck flaps, but included a full range of flaps. Addi-
ional methods were used by the maxillofacial centres less
ften, but this is to be expected when the transplanted tissue
s buried, as it commonly is in head and neck surgery. Temper-
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of 200 cases and review of complications. Arch Otolaryngol Head Neck
Surg 1994;120:633–40.8 I.S. Whitaker et al. / British Journal of O
ture measurements are reliable in monitoring visible myocu-
aneous flaps, but thin skin flaps and those placed intraorally
how negligible temperature drops, especially after venous
hrombosis.
Fluctuations in surface, peripheral, or core temperature
an provide misleading data about the viability of the flap.
aser Doppler flowmeters are not suitable for buried intraoral
aps as access is difficult.
Regardless of the location and methods of monitoring
sed, effective postoperative management demands nursing
nd surgical personnel who understand the principles of free
issue transfer. We advocate the increased use of protocols,
ncouragement of nursing staff to undergo specialist courses,
nd increased education and clinical experience of junior sur-
eons.
ppendix Auestionnaire
. How many free tissue transfers does the Unit perform
per month (on average)
<1 1 2–5 6–10 11+
2Maxillofacial Surgery 45 (2007) 16–18
. Location of flap monitoring
ITU HDU Side room Open Ward
. Methods of post-operative monitoring used
Clinical Tests Hand held Doppler Lazer Doppler Other
. Do you routinely measure
Pulse oximetry Urine output Blood pressure Pulse
Arterial blood gases
. Frequency of monitoring post-op
. Who is responsible for monitoring
. Does the Unit have a written protocol
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